One of the major changes in the recent versions of ASCE 7 concerns the introduction of three-second gust as the reference wind speed. The three-second gust speed is derived using Durst's model in terms of the mean wind speed and turbulence intensity given in the former versions of ASCE 7. A review of these profiles suggests a notable inconsistency in the embedded relationship among the wind profiles in ASCE 7-98, which is also apparent when these are compared to the profiles in major international codes and standards. To overcome this inconsistency in the definition of wind profiles, this paper proposes a modified turbulence intensity profile and suggests retaining the current mean wind and gust speed profiles. This modification not only ensures consistency in the definition of wind profiles in ASCE 7-98, but also renders the definition of these profiles consistent with those in major international codes and standards.
Introduction
One of significant features of ASCE 7-95 and ASCE 7-98 ͑ASCE 1999͒ that separates them from their earlier versions concerns the introduction of a three-second ͑3 s͒ gust as the reference wind speed. The 3 s gust speed is derived using Durst's model in combination with the mean wind speed and turbulence intensity given in the former versions of ASCE 7 ͑Solari and Kareem 1998͒.
This note first reviews the models used in determining the mean wind speed, turbulence intensity, and gust speed profiles. The wind profiles defined in ASCE 7-98 are compared to major international codes and standards, e.g., AS1170.2 ͑Standards Australia 1989͒, NBCC ͓National Research Council of Canada ͑NRCC 1996͔͒, RLB ͓Architectural Institute of Japan ͑AIJ 1996͔͒ and Eurocode ͑1995͒ and related information available in the literature. The comparison suggests notable inconsistencies among the definitions of the wind profiles in ASCE 7-98. Furthermore, the wind profiles used in ASCE 7-98 exhibit a departure from similar profiles in other international codes and standards. A modified scheme that primarily involves a new definition of the turbulence intensity profile is proposed here in an attempt to unify the description of wind profiles in ASCE 7-98.
Wind Profiles

Mean Wind Speed Profiles
The mean wind speed as a function of height above the ground can be computed by a logrithmic profile
where kϭvon Karman constant that is approximately equal to 0.4; u * ϭfriction velocity; z 0 ϭsurface roughness length; and z ϭheight above the ground. An alternative and more popular description is given by a power law
where V 0 ϭmean basic wind speed; Eϭwind speed exposure coefficient; and b and ␣ ϭconstants depending on terrain type. For exposure C ͑open country terrain͒, the basic wind speed is defined at 10-m elevation, which results in b ϭ1.0. In several international codes and standards, the mean wind speed is based on averaging time of 1 h or 10 min. In the cases where the reference wind speed has a shorter averaging time than the mean, such as ASCE 7-98, which uses a 3 s gust basic wind speed, b is less than unity. This feature will be discussed in the following sections. A summary of definitions of mean wind speed profiles in major international codes and standards is provided in Table 1 . The mean wind speed profiles for exposures A ͑large city center͒ and C in major codes and standards, expressed in terms of the basic wind speed of 1 h or 10 min averaging time, are plotted in Fig. 1 . A reasonably good agreement among these profiles can be noted.
Turbulence Intensity Profiles
The longitudinal turbulence intensity profile is defined as
where (z)ϭͱ␤u * ϭroot-mean-square ͑rms͒ value of the longitudinal fluctuating wind speed at height z, in which ␤ϭterrain dependent coefficient. It is commonly assumed that ␤ does not vary along the height, which implies that the rms turbulence fluctuations at all levels are constant in each terrain ͑Simiu and Scanlan 1996͒. Similar to the description of the mean wind profile, the turbulence intensity profile can be expressed in terms of a power law
where c and dϭterrain dependent coefficients. These coefficients that describe the turbulence profiles in different codes and standards are summarized in Table 2 .
It is noteworthy that the assumption of a constant rms turbulence fluctuation at any height requires coefficient d to be equal to the mean wind speed exponent ␣ . This is indeed reflected in some codes and standards, e.g., Eurocode ͑1995͒ and NBCC ͑NRCC Height ͑m͒ 1996͒. RLB ͑AIJ 1996͒ includes a 0.05 adjustment factor based on ␣ for all terrains. Whereas AS1170.2 ͑Standards Australia 1989͒ employs a logarithmic expression for wind speed profiles. By expressing these in terms of a power law, the aforementioned equivalence between the exponents of the mean wind speed and turbulence profiles can also be observed. A significantly different description of turbulence intensity is noted in ASCE 7-98 in which d is assigned a constant value of 1/6 for all exposure categories. A comparison of turbulence intensity profiles in codes and standards is illustrated in Fig. 2 , which suggests that the turbulence intensity in ASCE 7-98 is much higher than those in other codes and standards for exposures A and B ͑urban or suburban͒.
s Gust Speed Profiles
The peak gust speed at height z in ASCE 7-98 is computed using Durst's statistical model ͑Durst 1960͒
where Tϭaveraging time which is 3 s in ASCE 7-98 and g(T) ϭpeak factor which is a function of T. This corresponds to the following gust factor for the wind speed:
For 3 s gust in an open country terrain at 10-m height, G V ͑3 s͒ is equal to 1.53 as provided by Durst ͑1960͒. Considering I(10) ϭ0.2 as in ASCE 7-98 for open country terrain, the peak factor g(3 s)ϭ2.65 can be obtained. The 3 s gust speed profile can also be expressed in terms of a power law
where V 0 ϭbasic 3 s gust wind speed and b and ␣ ϭconstants depending on the terrain type, which are given in Table 1 . Among major codes and standards, only ASCE 7-98 ͑ASCE 1999͒ and AS1170.2 ͑Standards Australia 1989͒ provide expressions for the 3 s gust profile. A comparison of 3 s gust profiles in these two standards is shown in Fig. 3 . Generally, a reasonably good agreement can be observed at relatively low heights. Table 1 for coefficients involved͒ Fig. 2 . Turbulence intensity profiles in major codes and standards ͑see Table 2 for coefficients involved͒ 
Comparison of Wind Profiles in ASCE 7-98
Based on this model, there is a strong interdependence among the definitions of mean wind speed, gust speed, and turbulence intensity profiles. A crosscheck of these wind profiles in ASCE 7-98 is performed in the context of the gust factor as shown in Table 3 . In Table 3 , G V-Durst is the gust factor using Eq. ͑6͒, which indicates that the gust factor is a function of coefficient g͑3 s͒ and the turbulence intensity. G V-Code is obtained by dividing the gust speed with the mean wind speed in ASCE 7-98. Except for exposures C and D, a notable departure can be observed for exposures A and B. Obviously, this difference in gust factors brings out an inconsistency in the definition of wind profiles in current ASCE 7-98.
Proposed Turbulence Intensity Profile
To eliminate the inconsistency in the definition of wind profiles in ASCE 7-98, a modified turbulence intensity profile is proposed in this section. As mentioned earlier, the definition of turbulence intensity profile in ASCE 7-98 appears to be in an apparent disagreement with the fundamental principles ͑e.g., Simiu and Scanlan 1996͒. Following the assumption of constant turbulence fluctuations as shown in Eq. ͑4͒, a modified definition of the turbulence intensity profile is proposed
The coefficients involved in Eq. ͑8͒ are listed in Table 2 for all terrain categories. The proposed turbulence intensity is significantly different from those in ASCE 7-98, especially for exposures A and B as shown in Fig. 4 . However, good agreement can be noted in the proposed turbulence intensity description when compared to major international codes and standards as shown in Table 2 .
With the modified turbulence intensity profile, a crosscheck of wind profiles in terms of gust factors is performed in Table 4 . In Table 4 , G V-Durst Ј is the gust factor computed using Eq. ͑6͒ and the proposed turbulence intensity in Eq. ͑8͒. As shown in Table 4 , the ratio between G V-Durst Ј and G V-Code is either unity or with difference from unity usually within 5% for almost all heights and all terrain categories. This comparison demonstrates that the modified turbulence intensity profile provides consistent results.
Concluding Remarks
This note reviews definitions of wind profiles in ASCE 7-98. Through a comparison of wind profiles with major international codes and standards, a notable inconsistency is observed. In order to eliminate this discrepancy, a modified definition of the turbulence intensity profile is proposed. The proposed turbulence intensity profile results in a consistent relationship among the mean wind speed, turbulence intensity, and gust speed profiles without altering the current descriptions of the mean and gust speeds. Furthermore, the proposed definitions of wind profiles are all consistent with those in other major international codes and standards. Like other parameters used to define wind characteristics, the proposed turbulence intensity definition calls for further verification and improvement based on field measurements. Table 2 for coefficients involved. b Gust factor computed using Eq. ͑6͒ and the proposed turbulence intensity definition.
